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Overview

• Component 
Description
– Road inventory
– Sediment production
– Sediment delivery and 

accumulation
– Mass wasting
– Habitat fragmentation

Traci L. Sylte

Stream Crossing Failure

Trinity RCD
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Flow Path Delineation and Sediment RoutingFlow Path Delineation and Sediment Routing

Strm Cross
DRAINNUM=68.02
Strm Cross
DRAINNUM=68.02

Flow Path=Wheel Tracks
1DRAINNUM=68.02
Flow Path=Wheel Tracks
1DRAINNUM=68.02

FLOW PATH=Ditch
1DRAINNUM=68.01
FLOW PATH=Ditch
1DRAINNUM=68.01

Dtch Reli
DRAINNUM=68.01

Dtch Reli
DRAINNUM=68.01

FLOW PATH=Wheel Tracks
2DRAINNUM=68.02
FLOW PATH=Wheel Tracks
2DRAINNUM=68.02

Drain Point Condition
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Total Features
Need Replacement 

%
Need Maintenance 

%

Lowman Drain Point ConditionLowman Drain Point Condition

Road Surface
Condition

Good native

rilled/eroded 

rocky

washboard

rutted

Road Surface 
Condition

-
0 7 14 21 283.5

Kilometers
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Contributing Length Deer Creek

-

0 .75 1.5 2.25 3.

Kilometers

Road
LENGTH

0 - 75

76 - 175

176 - 275

276 - 375

376 - 1176

Sediment Production Estimate

Sed Prod=A x L x S x V x R

Sed Prod Sediment production (Kg/yr)
A Erosion base rate 
L Flow path length
S Flow path slope
V Vegetation factor
R Road surface factor

Sediment production by road segment

“A” can be determined experimentally or 
using a physically based model (e.g. WEPP) 

GRAIPGRAIP Model SchematicModel Schematic
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GRAIP Model SchematicGRAIP Model Schematic

Step 1Road Data
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Production 
from each 

road 
segment.

DEM

Erosion Parameters

-

Road Segment Sediment 
Production

Sediment
Mg/km*year

0 - 15.

15.1- 40.0

40.1 - 70.0

70.1-122.0

122.1 - 616.4

GRAIP Model SchematicGRAIP Model Schematic
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Sediment Production at Drain Points

-
0 0.3 0.6 0.9 1.20.15

Kilometers

SEDPROD
0.000000 - 1000.000 00 0

1000.000001 - 3000.00 000 0

3000.000001 - 5000.00 000 0

5000.000001 - 7000.00 000 0

7000.000001 - 9000.00 000 0

Sediment Production
0-1000

1000-3000

3000-5000

5000-7000

7000-9000

Sediment Delivery

GRAIP Model SchematicGRAIP Model Schematic

Step 2

Step 3

Step 4

Accumulated 
sediment 

production at 
each drain 

point

Accumulated 
grid of upslope 
road sediment 

inputs 
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Direct Inputs from Drains to Stream Segment

-
0 0.4 0.8 1.2 1.60.2

Kilometers

Ditch_rel
SedDel

0.00000 0

0.00000 1 - 422 .252726

422.252 727  - 1140.707564

1140.707565 - 2373.476478

2373.47 647 9 - 3957.726898

3957.72 689 9 - 6008.149257

6008.14 925 8 - 11110.194702

demnet
SedDir

0.00

0.01 - 848.00

84 8.01 - 2125.00

21 25.01 - 3393.00

33 93.01 - 5581.00

55 81.01 - 8948.00

89 48.01 - 234833.25

Direct Sediment 
DeliverySediment

0
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2126 - 3393

3394 - 5581

5582 - 8948

8949 - 234833

kg/year
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GRAIP Model SchematicGRAIP Model Schematic
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0 7.5 15 22.5 303.75
Kilometers

Kg/yr
Accumulated
Sediment

0 - 15615

16013 - 56853

59391 - 145501

148308 - 263381

272392 - 430373

516092 - 1097093

1786844 - 2182279

-

Sediment Accumulation 
Through Network

0 7.5 15 22.5 303.75
Kilometers

-

Routed Sediment per 
Unit Area

kg/year

Spec Sed

0.0 - 0.5

0.6 - 1.0

1.1 - 1.5

1.6 - .0

3.1 - 5.0

5.1 - 10.0

10.1 - 35.0

Mg/yr

Routed Sediment per Unit Area

-
0 2 4 6 81

Kilometers

demnet
SpecSed

0.000000 - 0.895991
0.895992 - 1.761201

1.761202 - 2.639520

2.639521 - 4.723888

4.723889 - 8.905735

8.905736 - 15.696320

15.696321 - 34.957644
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Road Road 
DensityDensity

Sediment Sediment 
DeliveryDelivery

4 0 4 8 Kilometers

0 0.5 1 1.5 20.25

Kil t

-
Drain points

SIR  Value
0 - 0.01

0.011 - 0.5

0.51 - 1

1.1 - 1.5

1.6 - 3

3.1 - 10

Stability Index with RoadsStability Index with Roads

Fish Habitat Fish Habitat 
FragmentationFragmentation

Stream Cross
OUTLET_DRP

0.1 - 0.2

0.3 - 0.4

0.5 - 1.0

1.1 - 4.0

BarrierSeg

A

B

C

D

Gravel20’2%2.’Open
Pipe and 
Natural FordD

Culvert60'5%.5'OpenSteel >60"C

Culvert40'15%2'OpenSteel 15"B

Culvert40'9%1'OpenSteel >60"A

SubstrateLengthGrade
Outlet 
DropCond.TypeSite

A

C

D
B
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-0 0.1 0.2 0.3 0.40.05

Kilometers

SpecSed
0 - .5 Mg/km^2 year

.5 - 1

1 - 1.5

1.5 - 3

3 - 5

5- 10

11 - 35

waterbar
Sed_Del

0 - 50

51 - 500

501 - 1000

1001 - 5000

5001 - 10000

Str_xing
SEDPROD

0 - 50

51 - 500

501 - 1000

1001 - 5000

5001 - 10000

BMPsBMPs Reduce Sediment Delivery Near Long CreekReduce Sediment Delivery Near Long Creek


